Moderate activation of Wnt/β-catenin signaling promotes the survival of rat nucleus pulposus cells via regulating apoptosis, autophagy, and senescence.
This study aimed to investigate the specific role of Wnt/β-catenin signaling in compression-induced apoptosis, autophagy, and senescence in rat nucleus pulposus (NP) cells. Initially, the cells underwent various periods of exposure to 1.0 MPa compression. Wnt/β-catenin signaling associated molecules were assessed in detail, and then 0, 24 and 48 hours exposure periods were selected. The cells were then divided into control, Wnt/β-catenin inhibitor (IWP-2), Wnt/β-catenin activator (LiCl), and β-catenin overexpression groups. After 0, 24, and 48 hours of compression, apoptosis, autophagy, and senescence were evaluated by Western blot analysis and real-time polymerase chain reaction and were visually observed by Hoechst33258, monodansylcadaverine, and SA-β-gal stainings, respectively. Additionally, the regulatory effect of Wnt/β-catenin signaling on cell morphology, viability, cell cycle, death ratio, and ultrastructure was detected to thoroughly evaluate the survival capacity of NP cells. The results established that compression elicited a time-dependent activation of Wnt/β-catenin signaling. The IWP-2 treatment decreased cell survival rate, which corresponded to downregulation of autophagy as well as increases in apoptosis and senescence. LiCl treatment enabled more efficient of cell survival accompanied by increased autophagy and downregulated apoptosis and senescence; however, in contrast to LiCl, overexpression of β-catenin aggravated compression-induced NP cells death. In conclusion, moderate activation of Wnt/β-catenin signaling enables more efficient of NP cells survival via downregulation of apoptosis, senescence, and upregulation of autophagy, and overactivation of Wnt/β-catenin signaling achieved the opposite effect. Treatment strategies that aim to regulate Wnt/β-catenin signaling might be a novel target for improving compression-induced NP cells death and potential treatment of intervertebral disc degeneration.